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WORD RETRIEVAL IN BILINGUAL INDIVIDUALS: 
HOW DO LANGUAGE, TEST TYPE, AND SELF-REPORTED FLUENCY 
RELATE TO NAMING ACCURACY IN ENGLISH AND HEBREW? 
MEGAN QUIMBY 
ABSTRACT 
Background: Although research on lexical access in Hebrew-English bilinguals exists, 
there is a need to quantify and determine if proficiency correlates with scores on language 
tasks like naming in structurally different languages, such as Hebrew and English. 
Objective: The aim of this study is to determine if language, test type, and self-reported 
proficiency is reflected in Hebrew-English bilinguals' naming ability in the two languages. 
Methods: Twenty healthy Hebrew-English bilinguals completed the Mini Mental State 
Examination (MMSE), the Language Use Questionnaire (LUQ), the Boston Naming Test 
(BNT), a Hebrew naming test (Kave, 2005), a 100-item category picture naming task, 
and category generation in both languages. 
Results: There was a significant effect of language and test type on accuracy scores on picture 
naming tests. While language did not have a significant effect on category generation, category 
had a significant effect on correct words, means semantic cluster score, and mean semantic 
switching score. There were several language proficiency variables that were significantly 
correlated with naming tasks in English (Language Ability Rating (LAR), Confidence, 
Lifetime Exposure, Education History), yet LUQ proficiency variables were only significantly 
correlated with Kave's test (LAR, Education History) on the Hebrew naming tasks. 
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Conclusion: It appears that confrontation-naming assessments result in more variable 
performance in English and Hebrew than fluency tests. Based on correlations between LUQ 
variables and Hebrew naming performance, Kave's test appears to be the only test that captures 
the unique aspects that allow individuals to be proficient in Hebrew. The BNT is a useful 
measure for examining English naming. Therefore, using the BNT and Kave' s Hebrew naming 
test appears to be the most effective in measuring naming performance in Hebrew-English 
bilinguals. Significant LUQ variables in English and Hebrew indicate that self-reported 
acquisition patterns and lifetime usage provide valuable information regarding naming 
performance. 
vi 
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INTRODUCTION 
Models of the Bilingual Lexicon 
The present study examines lexical access in bilinguals, and therefore, it is 
essential to understand the processes involved during naming for these individuals. When 
naming an object, there are at least two distinct stages en route from the concept to 
articulation: lexical selection and phonological encoding. Lexical selection is the 
semantic activation that drives the selection of abstract lexical candidates (lemmas) 
containing its syntactic features. In phonological encoding, the lemma is used to retrieve 
the detailed phonological form of the target form (lexeme). Semantic, syntactic, and 
phonological representations are required for mapping a concept to sound. Fluent 
bilinguals seem to have the capacity to switch from one language to another and to 
separate the languages completely. However, code switching sometimes occurs 
(Rodriguez-Fornells et al., 2005). 
Research on the development of the bilingual lexicon has considered two models 
developed by Potter, So, Von Eckardt, and Feldman (1984) in describing how L2learners 
acquire lexical representations for L2 words and connects them to Ll words and their 
meanings. First, the word association model theorizes that L2 words are mediated via 
direct connection to their translation equivalents in Ll. This model predicts that picture 
naming in L2 will be slower than translation from Ll to L2 because there are two extra 
steps of retrieving the concept and retrieving the Ll word. Conversely, the concept 
mediation model says that L2 words are connected directly to their meanings without Ll 
mediation. This model predicts picture naming in L2 will be similar to translation from 
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L1 to L2 because both require conceptual access prior to the retrieval of lexical items in 
L2 (Potter et al., 1984). Kroll and Curley (1988) and Chen and Lueng (1989) indicate that 
there is a developmental transition from word association to concept mediation as fluency 
in L2 increases. The transfer from L1 to L2 during second language learning is evidenced 
across many aspects of language, including phonology, morphology, and syntax (as cited 
in Kroll, Michael, Tokowicz, & Dufour, 2002, p. 138 and De Groot, 1992, p. 391). 
De Groot (1992) introduced the mixed model, which combines the word 
association and concept mediation models. This model proposes that lexicons of a 
bilingual are directly connected to each other and are indirectly connected by a shared 
semantic representation. This model predicts concept-mediated translation from L2 to L1 , 
but with less strength in the link from L2 to conceptual memory than L1 to conceptual 
memory. 
The revised hierarchical model (Kroll & Stewart, 1994) proposes that lexical 
candidates in L1 are active even when highly fluent bilinguals process L2. The initial 
dependence on L1 to mediate access to meaning of L2 words creates strong lexical-level 
connections from L2 to L1, but not from L1 to L2 because there is little need for the 
learner to use L2 in that way. The model proposes that connections between words and 
concepts are stronger for L1 than L2. Kroll and Stewart (1994) showed that highly fluent 
Dutch-English individuals translated slower from L1 to L2 than from L2 to L1 because 
the translation relied more on conceptual processing than on direct lexical-level 
connections. Only translation from L1 to L2 was influenced by semantic information, 
with the absence of semantic effects from L2 to L1 , suggesting the possibility for 
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bilinguals to translate directly at the lexical level. 
The Bilingual Interactive Activation (BIA) model is a principal connectionist 
model of the bilingual lexicon that was developed by Dijkstra and Van Heuvan (1998) to 
account for bilingual word recognition. It incorporates an integrated lexicon for the two 
languages and includes four representational levels: letter features, letters, words (their 
orthographical form), and language nodes. There are connections between the nodes 
within each level and between nodes of different levels. Another important component of 
the model is that there are recurrent connections from the word level down to the letter 
level. Activating a particular language node permits selection of words in that language 
while inhibiting words in the other language. All word nodes that become activated 
during recognition through a particular language node will be strongly favored in the 
recognition process (Dijkstra & Van Heuvan, 1998). 
Increasing expertise in a second language allows learners to acquire a larger 
lexical network for words in L2 that is partly responsible for an increasing speed and 
accuracy in naming and translation tasks. Yet Green (1998) proposes that the lexical 
system itself may not be capable of sorting the activated information in both languages. 
Therefore, a control process (inhibitory control model) may need to be implemented for 
regulation of the selected language output. When switching between languages, there 
may be aLl cost to word naming due to the inability to attend selectively toLl when 
there is a possibility that L2 will also have to be processed. These models provide 
relevant information that aid in our understanding of lexical processing in bilingual 
individuals. 
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The Structure of Hebrew in Comparison to English 
In addition to the models of the bilingual lexicon, it is critical to understand the 
linguistic components of Hebrew, as well as the differences between Hebrew and 
English, due to the present study examining lexical access in these languages. Modern 
Hebrew, which is currently spoken in Israel, came from its ancient relatives, such as from 
Biblical Hebrew. It is also a "product of a revival process that began at the end of the 18th 
century and continued into the beginning of the 20th century (Goral, 2001, p. 297)." The 
Hebrew language differs tremendously from English, as well as all other languages in 
terms of phonology, morphology, semantics, and syntax. Most words in Hebrew have a 
root morpheme and a morphological pattern (binyan). The root is "an abstract, 
unpronounceable morpheme" that usually consists of three consonants. Together with 
bound morphemes (vowel or vowel and consonant templates) and a pattern, words are 
formed. Roots have a general meaning, which can be changed with different patterns to 
create similar words (i.e. learn, pupil, etc.) (Goral, 2001). 
Hebrew nouns are inflected for number and gender and agree with their 
adjectives. Adjectives follow the nouns they modify. There are 19 consonants and five 
vowels; it is written from right to left. Letters primarily represent the consonants and 
vowels consist of dots and lines above or below the letters. Vowels are usually not 
represented in writing, with them often only being seen in written material for beginning 
readers or of religious scripts and poetry. The lack of vowels in most text creates many 
homographs, which can result in some ambiguity. This is often resolved by the regularity 
of the morphological patterns and the use of contextual cues (Goral, 2001). 
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Maital, Dromi, Sagi, and Bornstein (2000) state, "Hebrew is a Semitic language 
with rich, bound derivational and inflectional morphology (p. 44)." Nominal patterns are 
much less regular than patterns of verbs in Hebrew, and are less detected by less 
proficient speakers. Unlike English, word order is relatively free. Hebrew shows 
characteristics associated with verb initial languages. In terms of the relative saliency of 
different word classes in Hebrew, it is likely more verbs are prominent in Hebrew than in 
English. 
Since Hebrew is a Semitic language and English is an Indo-European language 
and hence differ in linguistic representations, examining lexical processing of their 
morphology is particularly interesting. Bick, Goelman, and Frost (2011) compared neural 
correlates of morphological processing in Hebrew to those in English. Morphology is the 
internal structures of words, and therefore is reflected by systematic correlations of form 
and semantics. As mentioned previously, Hebrew, like other Semitic languages, has a 
"rich and systematic" morphology; most words are morphologically complex. English 
morphology, on the other hand, is more linear and sequential than Hebrew, with base 
morphemes that most often are word forms of their own. The study by Bick et al. (2011) 
showed that structural properties of language affect the processing of morphological 
information in the brain. In Hebrew, morphological processing was unaffected by 
semantic properties of the stimuli. In English, however, semantic properties appeared to 
have an effect. Bick et al. (2011) point out that although some aspects of language are 
universal, specific characteristics of different languages should be considered in 
neurocognitive models of language processing. The subjects that participated in their 
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study are similar to the ones in the present study; they were Hebrew-English bilinguals 
who were exposed to both languages at an early age. The authors conclude that even 
when two languages are acquired at an early age, the processing system develops for each 
language, given its linguistic structure. More research is necessary to examine interaction 
effects of languages such as Hebrew and English, as well as the effect of linguistic 
characteristics, such as morphology, on semantic organization. 
Confrontation Naming Tests in English and Hebrew 
The present study used two different types of confrontation naming tasks to 
measure lexical access in Hebrew-English bilinguals. Therefore, it is important to review 
prior studies that have used these types of tests with bilinguals. Unlike the present study, 
most of the research completed thus far have used confrontation-naming tests with 
Spanish-English or French-English bilinguals and have examined the differences between 
monolingual and bilingual performance. Few studies have investigated how bilinguals 
perform across languages, but rather assume relative equal proficiency based on language 
use questionnaires completed by participants. More research is necessary in regards to 
differences between languages on confrontation naming tasks, such as in Hebrew and in 
English. One study, by Kahnert, Hernandez, and Bates (1998), administered the BNT to 
100 young, educated Mexican-American Spanish-English bilingual adults who learned 
both languages before the age of eight. They found that 75% of the participants named 
more pictures in English than in Spanish. 
It is important that clinicians have access to proper bilingual naming tests in order 
for them to effectively assess bilingual patients with speech and language difficulties. 
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The BNT has not been normatively tested in Hebrew; some items belong to American 
culture but not Israeli culture and some items have no specific words in Hebrew. 
Additionally, word frequency differs between English and Hebrew. Due to these 
differences, Kave (2005) developed a new test that incorporates aspects of the BNT as 
well as the rich morphology of Hebrew. Six items on the test are original BNT items. The 
final version of the test has 48 items, each with a black and white line drawing. Accepted 
responses, functional cues (avoided using the same consonant root), and phonemic cues 
were established for each stimulus picture. Subjective frequency estimates and frequency 
rankings that have been shown to be highly reliable were used. All items are nouns with a 
consonant Hebrew root and are arranged according to word frequency estimates. 
Administration and scoring followed the standard for the BNT; .correct spontaneous 
responses and ones with a functional cue were considered correct (Kave, 2005). 
In order to become a useful tool in naming assessment, Kave gathered norms for 
the test; 365 healthy individuals ranging from 18-85 made up the normative sample. They 
were either born in Israel or immigrated at an early age, and their primary language was 
Hebrew. All participants performed at a level close to ceiling and more errors were made 
on items with lower word frequency estimates. The mean total score was 46.7 out of 48 
(Kave, 2005). In the present study, we use this test as a comparison to the English BNT. 
Verbal Fluency: Category Generation 
In addition to confrontation naming tests, category generation was administered in 
the present study to further examine lexical access. Therefore, it is essential to understand 
the task and review past studies that have used category generation. Category generation 
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is a verbal fluency task that aids in measuring lexical access ability. Semantic clustering 
and switching contribute to verbal fluency performance (Troyer, Moscovitch, & 
Winocur, 1997, Fisk & Sharp, 2004). For instance, generating of semantically related 
items in a subcategory (clustering) utilizes an individual's language stores and therefore 
leads to more successful verbal fluency. In addition, semantic switching between 
subordinate categories relies on efficient cognitive flexibility. Both of these measures 
give the examiner a more profound assessment of an individual's verbal fluency abilities 
(Ho et al., 2002, Raboutet et. al., 2010, Troyer, Moscovitch, Winocur, Leach, & 
Freedman, 1998). 
Normative data for verbal fluency tests of English-speaking populations cannot be 
used with individuals who speak different languages because linguistic factors affect 
verbal fluency performance (Der Elst, Boxtel, Breukelen, & Jolles, 2006). For example, 
Rosselli et al. (2000) found that age of acquisition of L2 interacted with language in that 
. bilinguals who learned English at a later age scored significantly lower on English verbal 
fluency tasks than the bilingual individuals that learned the language earlier. Pekkala et 
al. (2009) examined verbal fluency as a measure of lexical-semantic access in English-
Finnish bilinguals and found differences in the degree of performance across the two 
languages. Roberts and Le Dorze (1997) studied verbal fluency in English-French 
bilinguals and found no language effect on the number of correct responses in the 
category generation task. However, they found that in certain categories, the English-
French bilinguals recalled more subcategories in one language than another. For instance, 
in the category of animals, they recalled more subcategories in French than in English. 
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Roberts and Le Dorze (1997) propose that although semantic organization may be similar 
across languages in some categories, in others the organization may differ, even for 
balanced bilinguals due to differences in cultural environment and childhood experiences. 
In summary, fluency tasks such as category generation provide useful information 
regarding cognitive flexibility and semantic organization. The effect of language on this 
type of task is unclear thus far. Fortunately, the present study examines the effect of 
language (Hebrew/English) on category generation. 
Influence of Language Proficiency on Lexical Retrieval 
This study examines the relationship between self-reported proficiency and 
naming accuracy, and therefore, it is critical to review past literature that explains how 
proficiency measures correlate with naming accuracy, as well as the variables that are the 
most correlated with language proficiency. Abutalebi, Cappa, & Perani (2001) studied the 
effects of age of L2 acquisition and degree of proficiency on language representation of 
neurologically intact bilinguals. They found the level of language proficiency to be a 
critical factor in bilingual language organization and representation. Age of acquisition 
was important, but by itself did not explain their pattern of results. Abutalebi et al. (200 1) 
found partially differential organization of languages of different proficiencies, but not of 
highly proficient languages. 
Gollan, Montoya, Fennema-Notestine, and Morris (2005) found that bilinguals 
have more variability compared to monolinguals in regards to the ages and order in which 
words are learned across languages. Bilinguals use words from each language with less 
frequency than monolinguals. This is more pronounced in the retrieval of low frequency 
9 
words. The effect of frequency on word retrieval has more impact on the less proficient 
language than the more proficient one. As proficiency and use increase, the frequency 
effects decrease. 
Edmonds and Donovan (2012) explain that the ability to picture-name differs 
across bilinguals because they vary to when, where, with whom, and for what purpose 
each language is used. Lexical knowledge and proficiency vary across individuals and 
languages. Research has shown that self-reports of language use and proficiency have 
significant correlations with many linguistic behaviors across languages, such as verbal 
fluency and picture naming. One of the findings by Edmonds and Donovan (2012) was 
that variability in learning and acquisition patterns is not as correlated to language 
abilities in English and Spanish as self- reported usage and proficiency. Edmonds and 
Kiran (2004) also found a similar finding that frequency of usage, rather than age of 
acquisition, more accurately describes language proficiency. This goes along with 
findings from Kahnert et al. (1998) who propose that continued language use may be 
more critical for L 1 and L2 proficiency than aspects such as age of acquisition. 
Aim of the Study 
Past research provides information regarding structural differences between 
Hebrew and English, and introduces how the morphology of these two languages is 
processed in the brain. There is also information about naming accuracy on confrontation 
naming tasks, such as the BNT, yet research focuses mainly on naming in Spanish-
English and French-English bilinguals, as well as differences between performance in 
monolinguals and bilinguals rather than between languages. Past studies that examined 
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fluency tasks, such as semantic category generation as used in the present study, have 
examined languages outside of Hebrew. There is little information about correlations 
between proficiency variables and performance on naming tasks, especially in Hebrew 
and in English. 
In order to fill these gaps in research, this study aims is to examine lexical access 
of bilingual individuals, specifically Hebrew-English subjects. It is necessary to discover 
more about how Hebrew language is organized in comparison to English. This study also 
aims to determine appropriate naming assessments for Hebrew-English bilinguals, and to 
discover self-reported LUQ variables that correlate with language proficiency in both 
languages. It is important to note that this study specifically measures naming 
performance; many other factors are involved in proficiency, such as one's ability to 
speak, understand, and read in a certain language. In this study, proficiency is a 
composite, subjective measure of language acquisition, background, and usage, which 
marks an individual's ability to perform in a particular language. 
The study aims to answer the following research questions: 
1. Do language (Hebrew, English) and test type/variables (BNT/ Kave's Hebrew 
naming test, category coordinate naming task, category in fluency task) have an 
effect on performance in naming tasks? It is hypothesized that language will have 
a significant effect on naming performance across tasks. The BNT contains 
different items than Kave' s Hebrew naming test, with the BNT depicting 
American culture and Kave's test portraying Israeli culture. The category 
coordinate naming tasks differs qualitatively in that it has the same items for both 
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Hebrew and English. Therefore, it is predicted that test type will have a 
significant effect on performance in confrontation-naming tasks. In addition, a 
significant effect of category is also expected in correct words, semantic 
clustering, and semantic switching in category generation. 
2. How does self-reported fluency in Hebrew and English relate to scores in picture 
naming tests and category generation in both languages? It is hypothesized that 
there is a significant effect of fluency in Hebrew and English on accuracy scores 
on all naming tasks. Participants will likely perform more accurately on tests in 
their more proficient language. 
3. Which language proficiency measure correlates with performance on naming 
tasks in both languages? Additionally, which naming task most effectively 
measures naming performance in Hebrew and English? It is expected that of the 
variables on the LUQ, LAR will be significantly correlated with performance on 
naming tasks in English and Hebrew. Kiran, Balachandran, and Lucas (under 
revision) found that the most significant proficiency variable of performance on 
naming tasks was LARin Spanish-English bilinguals. It is hypothesized that 
category generation will be the most appropriate test in measuring English and 
Hebrew naming performance due the same task being used in both languages, as 
well as providing additional information about how participants semantically 
organize information in both languages. 
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METHODS 
Participants 
Twenty healthy Hebrew-English bilingual individuals between the ages of 23 and 
51 participated in the study. Participants with cognitive impairment (a score of< 25 on 
the MMSE) or a history of brain damage, progressive neurological disease, learning 
disability, reading disorder, or attention deficit disorder were excluded from the study. In 
addition, subjects with less than a high school diploma, hearing not within normal limits, 
or uncorrected visual impairment, as well as subjects who learned either English or 
Hebrew after the age 10 years were excluded. In general, this study's sample consisted of 
Hebrew-English bilinguals that moved from Israel to the United States at a young age, a 
relatively homogenous population. Refer to the Table 1 for more specific demographic 
information about the participants in the study. 
Table 1. Demographic information for Hebrew-English bilingual participants 
Subject Gender Age Education level Origin 
1 F 24 15 Israel 
2 M 30 19 Israel 
3 F 43 16 Israel 
4 F 33 24 Israel 
s F 35 23 Israel 
6 M 23 16 Israel 
9 M 42 17 Israel 
10 F 28 17 Israel 
11 M 43 16 Israel 
13 F 51 16 Israel 
14 M 47 20 Israel 
15 F 43 18 USA 
16 F 38 17 Israel 
17 F 32 19 Israel 
18 F 37 23 France 
19 F 37 22 Israel 
20 F 30 18 Israel 
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Materials 
Participants were given the Mini Mental State Examination to assess cognitive 
ability, with a score of 25 or higher set for inclusion in the study. 
Language Proficiency 
· Subjects' background language was extensively assessed through the Language 
Use Questionnaire (LUQ) (Kiran, Pena, Bedore, & Sheng, 2010). The LUQ gathers 
information about the period of age of acquisition and self-rated proficiency in each 
language. Participants rated themselves on their ability to read, write, speak and 
understand each language in formal and informal situations. An average proportion score 
in each language was obtained, which demonstrated participants' perception of their own 
language ability (LAR). In addition, proportions of lifetime exposure and confidence in 
hearing, speaking and reading domains during their lifetime were obtained for all 
participants. Then a weighted average of the proportions of lifetime exposure and 
confidence in the three domains of each language were attained (Lifetime Exposure and 
Confidence). Participants also estimated the time used speaking in each language hour by 
hour during a typical weekday and weekend. A weighted average of this score was . 
calculated in order to obtain the proportion of language use in both languages on a daily 
basis (Daily Usage). Additionally, participants were asked to estimate parent and sibling 
proficiency in both languages, comprising the family proficiency rating (Family). Lastly, 
participants were asked about their educational history, including the language of 
instruction, as well as the language that they prefeiTed to use during school (Education 
History). Refer to Tables 2-3 for data of LUQ proficiency scores across participants. 
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Table 2. Proficiency variable scores in English and Hebrew from the LUQ across 
participants 
AoA Lifetime Exp. Confidence Daily Usage Family EducationHx Ability 
Subject Eng Heb Eng Heb Eng Heb Eng Heb Eng Heb Eng Heb Eng Heb 
1 0 0 0.44 0.56 0.83 0 .86 0.95 0.05 0.92 1.00 0.33 0 .67 0.91 0 .94 
2 9 0 0.32 0.67 0.69 1.00 0.79 0.21 0.83 1.00 0 .50 0 .50 1.00 1.00 
3 10 0 0 .33 0 .67 0.51 0.83 0.67 0 .33 0.92 1.00 0.33 0.67 0 .80 1.00 
4 10 0 0 .09 0.91 0.59 1.00 0 .39 0 .61 1.00 1.00 0.00 1.00 0.97 1.00 
5 7 0 0.48 0.52 0.88 0.77 0 .55 0.45 0.83 1.00 0.67 0 .33 1.00 0 .89 
6 9 0 0.46 0.54 0 .73 0.86 0.82 0.18 1.00 1.00 0 .83 0.17 1.00 0.91 
9 9 0 0.06 0.94 0.26 0 .99 0.45 0.55 0.67 1.00 0.17 0 .83 0.83 1.00 
10 6 0 0.35 0.65 0.60 0.99 0.45 0.55 0 .83 1.00 0.17 0 .83 0.66 1.00 
11 8 0 0.22 0.78 0.34 0 .94 0.29 0.71 0.42 1.00 0.11 0 .89 0.77 1.00 
13 8 0 0 .13 0.87 0.36 1.00 0.72 0.28 0.33 1.00 0.33 0 .67 1.00 1.00 
14 0 0 0.14 0.86 0.47 1.00 0.57 0.43 0.58 1.00 0.11 0.89 0.91 1.00 
15 0 2.5 0.53 0.47 0.87 0.98 0.71 0.29 1.00 0.65 0.28 0.72 1.00 0.94 
16 10 0 0.12 0.88 0.30 1.00 0.47 0.53 0 .75 1.00 0.17 0 .83 0.77 1 .00 
17 4 0 0.47 0.67 0.81 0.77 0.11 0 .89 1.00 0.92 0.78 0.22 1.00 0.94 
18 10 19 0.64 0.25 0.92 0.00 0.74 0.77 
19 9 0 0.07 0.93 0.38 1.00 0.26 0.74 0.25 1.00 0.00 1.00 0.80 1.00 
20 9 0 0.21 0.79 0.47 1.00 0 .80 0.20 0.92 1.00 0.00 1.00 0 .86 1.00 
Table 3. Average proficiency variable scores in English and Hebrew from the LUQ 
across participants 
Lifetime Exp. Confidence Daily Usage Family Education Hx Ability 
Eng Heb Eng Heb Eng Heb Eng Heb Eng Heb Eng Heb 
27.74% 73.11% 57.24% 89.67% 56.24% 43.76% 77.45% 91.55% 29.86% 70.14% 88.40% 96.47% 
Language Peiformance 
Picture naming tests were administered: the Boston Naming Test (short version) 
(Goodglass, Kaplan, & Weintraub, 1983; Kahnert, Hernandez, & Bates, 1989) and the 
aforementioned Hebrew naming test (Kave, 2005). fu addition to the BNT and the 
Hebrew naming test, a 100-item category coordinate picture naming task was 
administered in both English and Hebrew, which included concrete nouns from specific 
categories. The same stimuli were used in both languages. The picture stimuli were 
chosen from the Boston University Aphasia Research Laboratory and were presented in 
the same order for each participant. Ten categories were included with ten items in each 
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category. The order of stimuli was pseudo-randomized in order to ensure that items from 
the same category were not presented sequentially. The categories included: fruit, 
vegetables, tools, furniture, careers, transportation, animals, body parts, clothing, and 
nature. All items exist in both Hebrew and English languages, and any type of cultural 
bias was intended to be eliminated in the stimuli. More specifically, stimuli were selected 
only if they appeared to have similar frequency of use in both languages. 
Participants were administered a category generation task in order to measure verbal 
fluency. In each language, they were given two minutes to name as many items in the 
following three categories: animals, clothing and food. The categories were given in the 
same order for every participant. However, the order or language was random across 
participants. 
Procedures 
All tasks in each separate language were administered together, starting randomly 
with either Hebrew or English. Therefore, all naming tasks were given in one language 
and then in the other language later in the session. For example, a participant may receive 
all naming tasks in Hebrew first, but the next participant may receive all naming tasks in 
English first. A simple version of the procedure is below: 
1. All naming tasks in language 1 (English/Hebrew) 
2. LUQ 
3. Mini Mental Examination 
4. All naming tasks in language 2 (English/Hebrew) 
16 
Picture Naming Scoring. For the BNT, Hebrew naming test, and 100-item 
category coordinate naming task, participants were shown the target picture stimuli with 
no time limit to generate a response. If they generated the target response, it was counted 
as correct. Other responses on the BNT and category coordinate naming task were given 
the following error codes: semantic error, phonemic error, mixed error, circumlocution, 
neologism, preservation, unrelated word, accent influence in target language, correct in 
non-target language, or no response. Target language refers to the language in which 
testing was conducted, and non-target language refers to the language in which testing 
was not conducted. For the Kave' s Hebrew naming test, responses that differed from the 
target response (for some stimuli more than one word was counted as correct) were 
counted as incorrect. For both the BNT and Hebrew naming test, if a participant produced 
a correct response after a semantic cue, it was counted as correct. However, if a phonemic 
cue was provided, the response was scored as incorrect. For some of the words on the 
BNT, there was an accent influence, and these scores were scored as incorrect to keep the 
scoring system consistent across participants. 
Category Generation Scoring. Responses on the category generation task were 
transcribed for each category and language with the following measures calculated: total 
words produced, total correct words produced, mean semantic cluster size, and mean 
semantic switching score. 
1. Total words score_refers to the number of responses (both intelligible and 
unintelligible) calculated for each language and category. 
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2. Total correct words score is the total intelligible and scored as correct words for each 
category and language. Any words with the linguistic errors described above were 
considered incorrect. 
3. Mean semantic cluster score refers to the average semantic cluster size produced 
within each category. Constraints were utilized based on previously published work. The 
clustering coding system by Troyer et al. (1997) was used for the category of animals. 
The method of analysis by Rosselli et al. (2009) was used for the category of clothing. 
Lastly, the coding system by Roberts and Le Dorze (1997) was used for the category of 
food. The coding systems used can be seen in Appendix A. A final score was calculated 
by averaging all of the semantic clusters in each category and each language for every 
subject. The scoring for the mean semantic cluster score was consistent between each 
category and language (Troyer et al., 1997). 
4. Mean semantic switching score is the total amount of changes between clusters. 
Refer to Appendix B for an example table and explanation of semantic clustering and 
switching coding. 
RESULTS 
Based on performance in all naming tasks, participants scoring below 40% in one 
of the confrontation naming tasks in Hebrew or English were excluded in order to obtain 
data on equally proficient bilinguals. In addition, participants were excluded if their self-
reported proficiency on the LUQ was significantly unequal between the two languages (a 
LAR score difference > 40% ). Based on the screening criteria, two participants were 
excluded due to scoring below 40% on a confrontation-naming test in Hebrew. One 
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participant was excluded due to scoring< 25 on the mini-mental state examination. This 
left the sample in the study to 17 participants. 
1. Effect of language and test type/variables on naming accuracy 
la. Picture naming: BNT!Kave's test and category coordinate naming task 
The category coordinate naming task consisted of equal number of items in both 
English and Hebrew. Thus, in order to determine an average score on each test, the 
average total number of incorrect responses across all participants was determined, and 
then the total number of questions was factored in to determine an accuracy score. 
Similarly, the average number of incorrect responses on both the BNT and KavC's 
Hebrew naming test was analyzed to examine performance differences between these 
tests, keeping in mind that the number of items on the BNT was different from the total 
number on KavC' s test. It is notable that despite the greater number of questions on the 
Hebrew naming test, the total number of incorrect answers on each test was similar; on 
the BNT, participants on average named 3.47 items incorrectly, while 3.18 items were 
named incorrectly on the Hebrew naming test. These data suggest that the Hebrew 
naming test was less difficult. Factoring in the total number of questions provided an 
accuracy score for each test. 
A 2 x 2 ANOVA was conducted to investigate the effect of language (Hebrew, 
English) and test type (BNT/Hebrew naming test, category coordinate naming task) on 
mean accuracy score in picture naming. The BNT (for English) and Kave's naming test 
(for Hebrew) were grouped together as one type of test, and the category coordinate 
naming task in both languages served as the other test in this statistical analysis. There 
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was a significant main effect of language on mean accuracy score at the p < .01 level 
[F(3,64) = 16.606, p = 0.000], indicating that participants were more accurate in Hebrew 
across these naming tests. There was also a significant main effect of test type on mean 
accuracy score at the p < .01level [F(3,64) = 15.451, p = 0.000], demonstrating that 
participants scored higher on the category coordinate naming task than the BNT/Kave's 
Hebrew naming test. Furthermore, there was a significant interaction effect of language 
and test type on mean accuracy score at the p < .01level [F (3,64) = 10.814, p = 0.002], 
showing that participants were more accurate in Hebrew than English within each naming 
task (BNT/Kave's test, category coordinate naming test). These results are displayed 
more clearly in the Table 4 and Figure 1. 
Table 4. Average accuracy scores for the BNT, Hebrew naming test, and the 
category coordinate naming task in English and Hebrew 
BNT/Kave Test Category Coordinate Naming Task 
Score SD Score SD 
English 0.77 0.08 0.93 0.03 
Hebrew 0.93 0.04 0.95 0.02 
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Figure 1. Naming accuracy on the BNT, Hebrew naming test, and category 
coordinate naming task in Hebrew and English 
1 .00 
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Naming test vs language 
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1 b. Category generation task 
Separate 2 x 3 ANOV As were conducted to investigate the effect of language 
(Hebrew, English) and category (animals, clothing,food) on total correct words, mean 
semantic cluster score, and semantic switching score on the category generation task. 
Correct Words. A significant main effect of language was not observed on total 
correct words at the p < .05level [F(1,48) = .058, p = 0.811] . There was a significant 
main effect of category on total correct words at the p < .01level [F(2,48) = 9.954, p = 
.000]. Post hoc comparisons using the Bonferroni test revealed that there was a 
significant mean difference between correct items in the food and clothing categories at 
the p < .01level (M = 13.88, SD = 3.112, p = .000). However, there was no significant 
mean difference in total correct items between animals and clothing (M = 6.79, SD = 
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3.112,p = .102) or food and animals (M = 7.09, SD = 3.112,p = .082) at thep < .05 
level. There was a significant interaction effect between language and category on total 
correct words at the p < .05 level [F(2, 48) = 3.654, p = 0.033], indicating that language 
had a significant effect within each category. Participants generated more correct items in 
Hebrew than in English in the animals and food categories and less correct items in 
Hebrew than in English in clothing. Results of total correct words on the category 
generation task in Hebrew and English are displayed in Table 5 and Figure 2. 
Table 5. Average total correct score in Hebrew and English, by category in animals, 
clothing, and food across participants 
Animals Clothing Food 
Score so Score so Score so 
English 32.00 16.00 27.94 4.66 38.35 
Hebrew 33.41 4.87 24.41 2.65 41.76 
Figure 2. Correct words for category generation in Hebrew and English, by 
category in animals, clothing, and food 
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5.46 
5.59 
Mean Semantic Cluster Score. Language did not have a significant main effect on 
mean semantic cluster score at the p < .05level [F(1,48) =2.619, p = 0.112] . A 
significant effect of category was observed on mean semantic cluster score at the p < .01 
level [F(2,48) = 10.780, p = 0.000]. Post hoc comparisons using the Bonferroni test 
indicated that there was a significant mean difference between semantic cluster scores in 
clothing and food at the p < .01level (M = 1.142, SD = .332, p = .004). There was also a 
significant mean difference between semantic cluster scores in clothing and animals at 
the p < .01level (M = 1.469, SD = .332, p = .000). However, the mean semantic cluster 
score difference between food and animals was not significant at the p < .05 level (M = 
.326, SD = .332, p = .993). The interaction between language and category did not show 
a significant effect on mean semantic cluster score at the p < .05 level [F(2,48) =. 702, p 
= 0.501], indicating that language did not have a significant effect on semantic cluster 
scores within each category. Results of mean semantic cluster score on the category 
generation task in Hebrew and English are displayed in Table 6 and Figure 3. 
Table 6. Average semantic cluster score (SCS) score in Hebrew and English, by 
category in animals, clothing, and food across participants 
Animals Clothing Food 
Score SD Score so Score SD 
English 0.98 0.29 2.73 1.15 1.50 0.40 
Hebrew 0.98 0.27 2.17 0.67 1.11 0.23 
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Figure 3: Semantic cluster score for category generation in Hebrew and English, by 
category in animals, clothing, and food 
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Semantic Switching Score. A significant main effect of language was not observed 
on mean semantic switching score at the p < .05level [F(1,48) = 3.062, p = .087]. A 
significant main effect of category was found on mean semantic switching score at the p 
< .01level [F(2,48) = 36.515, p = .000]. Post hoc comparisons using the Bonferroni test 
indicated that there was a significant mean difference between mean semantic switching 
scores infood and clothing at the p < .01level (M = 9.41, SD = 1.200, p = .000). 
Additionally, there was a significant difference in mean semantic switching scores in 
animals and clothing at the p < .01level (M = 8.24, SD = 1.200, p = .000). However, the 
mean semantic switching score difference between categories of food and animals was 
not significant at the p < .05 level (M = 1.18, SD = 1.200, p = .996). The interaction 
between language and category revealed a significant effect on mean semantic switching 
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score at the p < .05 level [F(2,48) = 3.528, p = 0.037]. Subjects switched between 
semantic clusters more often in Hebrew than in English in the food and animals 
categories. For clothing, subjects switched more in English than in Hebrew. Results of 
mean semantic switching score on the category generation task in Hebrew and English 
are displayed in Table 7 and Figure 4. 
Table 7. Average semantic switching score (SSS) score in Hebrew and English, by 
category in animals, clothing, and food across participants 
Animals Clothing Food 
Score so Score so Score so 
English 15.76 2.23 8.00 1.48 15.29 2.44 
Hebrew 16.18 2.26 7.53 1.44 19.00 2.62 
Figure 4. Semantic switching score for category generation in Hebrew and English, 
by category in animals, clothing, and food 
sss 
25.00 
20.00 
15.00 
G) 
.... 
--+-English 0 
0 
en --Hebrew 
10.00 
5.00 
0.00 
Animals Clothing Food 
25 
In summary, language did not have a significant effect on correct words, mean 
semantic cluster score, or mean semantic switching score. Category had a significant 
effect on all on of these subtests of the category generation task, indicating that category 
(animals, clothing, food) significantly effects how participants generate, semantically 
cluster, and semantically switch between items. The interaction of language and category 
had a significant effect of on correct words and mean semantic switching score. This 
indicates that language had a significant effect within each category on how many correct 
items participants produced and how often they semantically switched between these 
items. 
2. Correlational analyses of language proficiency 
2a. Relationship between LUQ variables and naming tasks 
A correlation matrix was used to examine the relationship between LUQ 
measures and naming tasks in English and Hebrew. Pearson correlations were conducted 
for the variables of the LUQ (LAR, Confidence, Lifetime Exposure, Daily Usage, 
Family, and Education History) on performance of naming tasks (BNT, Kave's Hebrew 
naming test, category coordinate naming task, category generation). For English, a 
significant correlation was found between Confidence and performance on the BNT at 
the p < .Ollevel (R2 = .638, p = .006). There was also a significant correlation between 
LAR and performance on the BNT at the p < .05 level (R2 = .487, p = .047). In English, 
there was a significant correlation between LAR and performance on the category 
coordinate naming task at the p < .Ollevel (R2 = .908, p =. 000). In addition, there was a 
significant correlation between Education History and performance on the category 
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coordinate naming task in English at the p < .05 level (R2 = .594, p = .015). Furthermore, 
a significant correlation was found between correct words on category generation in · 
English and LAR at the p < .01level (R2 = .598, p = .011). There was also a significant 
correlation between correct words in English and Lifetime Exposure at the p < .05 level 
(R2 = .532, p = .034). Lastly, there was a significant correlation between correct words in 
English and Education History at the p < .05 level (R2 = .503, p = .047). 
For Hebrew, there was a significant correlation between Education History and 
performance on Kave's naming test at the p < .01level (R2 = .776, p = .000). There was 
also a significant correlation between LAR and performance on Kave' s naming test at the 
p < .05level (R2 = .515, p = .035). In Hebrew, there were no significant correlations 
between variables of the LUQ and performance on the category coordinate naming task. 
In addition, there were no significant correlations found between LUQ factors and correct 
words on the category generation task in Hebrew. Refer to Table 8 for a summary of the 
significant correlations between performance on naming tasks and LUQ variables in 
English and Hebrew. 
Table 8. Significant proficiency variables (LUQ) of performance on naming tests 
(BNT, Kave's naming test, coordinate category naming task, category generation) in 
English and Hebrew 
Naming Test Language LUQ Predictor 
BNT English Confidence, LAR 
Category coordinate naming task English Education History, LAR 
Category Generation: Correct Words English Education History, LAR, Lifetime Language Exposure 
Kave's Naming Test Hebrew Education History, LAR 
Category coordinate naming task Hebrew no significant predictors 
Category Generation: Correct Words Hebrew no significant predictors 
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2b. Relationship between naming tasks/variables 
A correlation matrix was also used to examine the relationship between naming 
tasks/variables in both English and Hebrew. For English, there was a significant 
correlation between correct words in category generation and the category coordinate 
naming task at the p < .01level (R2 = .649, p = .005). There was also a significant 
correlation between correct words and semantic cluster score in the category generation 
task in English at the p < .01level (R2 = .592, p = .012). For Hebrew, there was a 
significant correlation between the category coordinate naming task and Kave's Hebrew 
naming test at the p < .01level (R2 = .713, p = .001). In addition there was a significant 
correlation between correct words and semantic switching score on the category 
generation task in both English (R2 = .595, p = .012) and Hebrew (R2 = .752, p = .000) at 
the p < .01level. 
2c. Relationship between LUQ variables 
A correlation matrix was also used to examine the relationship between LUQ 
variables in both English and Hebrew. In English, there were several correlations 
between LUQ variables including Lifetime Exposure, Confidence, Family, Education 
History, and LAR. Confidence was the most correlated with other LUQ variables in 
English. For Hebrew, there were also several correlations between the same LUQ 
variables. LAR appears to be the most correlated with other LUQ variables in Hebrew. 
Daily Usage was the only proficiency variable not significantly correlated to any naming 
tasks or other LUQ variables in both languages. Multiple significant correlations were 
found between LUQ variables in both languages (Tables 9-10) . This demonstrates that 
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the LUQ is a valid tool in measuring language proficiency in Hebrew and English. A 
summary of the correlations between the BNT, Kave's Hebrew naming test, the category 
coordinate naming task, category generation, and the LUQ variables is displayed in Table 
2. for English and Table 10 for Hebrew. 
Table 9. Significant correlations (p < .05) between LUQ proficiency variables and 
. naming tests in English (bold= p < .01) 
Correct Words BNT Cat ego~ Naming TasK Lifetime Exposure Confidence Daily Usage family Education History lAR 
Correct Words 0.649 0.532 0.503 
BNT 0.638 
Category Naming TasK 0.649 0.594 
Lifetime Exposure 0.532 0.888 0.627 0.729 
Confidence 0.638 0.888 0.685 0.641 
Daily Usage 
family 0.627 0.685 
Education Histo~ 0.503 0.594 0.729 0.641 
lAR 0.598 0.487 0.908 0.522 0.578 
0.598 
0.487 
0.908 
0.522 
0.578 
Table 10. Significant correlations (p < .05) between LUQ proficiency variables and 
naming tests in Hebrew (bold = p < .01) 
Correct Words BNT Category Naming TasK Lifetime Exposure Confidence Daily Usage fami~ Education History lAR 
Correct Words 
BNT 0.713 0.776 0.515 
Category Naming TasK 0.713 
Lifetime Exposure 0.601 0.656 0.764 
Confidence 0.601 0.836 0.756 0.917 
Daily Usage 
family 0.836 0.815 
Education History 0.776 0.656 0.756 0.758 
lAR 0.515 0.764 0.917 0.815 0.758 
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DISCUSSION 
Effect of language and test type/variables on naming tasks 
The present study examined the nature of lexical access in healthy Hebrew-
English bilinguals across different naming tasks. The results of the ANOV A showed a 
significant interaction effect of language (Hebrew, English) and test type (BNT/Kave's 
test, category coordinate naming task) on mean naming accuracy score, indicating that 
language had a significant effect within each of these tests. More specifically, in relation 
to the BNT and Kave's test, participants were significantly more accurate in Hebrew 
(Kave's test) than English (BNT). One reason why participants may have scored less 
accurately on the BNT than the Hebrew naming test may be because the BNT includes 
low frequency words in spontaneous speech that do not all translate into Hebrew; many 
words are specific to American culture. Participants had the most difficulty naming the 
following items: tripod (7 117), sphinx (8117), and palette (7 117). These are the last three 
words of the assessment, indicating they are of the lowest frequency. In addition, only 5 
of the 17 participants accurately named "stethoscope" due to accent modifications. This 
is most likely due to the Hebrew word for the item being similar to these responses. A 
few participants also mispronounced "tripod." 
On Kave's Hebrew naming test, the most participants incorrectly named the item 
"acorn" (9117), which was the last item on the test as well, indicating its lowest 
frequency. Five of the 17 participants also missed the items "saddle," "walker," and "top 
hat," which are all part of the last seven items of the test. Five participants also missed 
the item "test tube," which was item number 33 of 48 on the test. Although this item is of 
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higher frequency than the others, the correct naming of the item depends more on 
education in Hebrew than the others. One of the participants in the study stated that he 
moved to the United States before learning the word for "test tube" in school. In addition, 
the Hebrew naming test was developed in Israel and includes many words particular to 
Israeli culture. The subjects included in this study were mostly born in Israel, and then 
moved to the United States at various ages. Therefore, in it not surprising that they 
performed more accurately on a test based on Israeli culture and less accurately on a test 
that includes low frequency English words. 
Similar to the present study, Roberts, Garcia, Desrochers, and Hernandez (2002) 
studied language proficiency in bilinguals using the BNT. They studied Spanish-English 
and French-English bilinguals and found that cultural influences appeared to not have a 
significant effect on test scores on the BNT. In the present study, however, some of the 
words that the participants named incorrectly were due to accent influence (such as with 
items "stethoscope" and "tripod"), reflecting the influence of their culture and language 
on naming scores on the BNT. Consequently, it is unclear if participants performed 
significantly better on the Hebrew naming test due to cultural differences, the participants 
being more proficient in Hebrew, or the words on Kave's test having higher frequency 
than the BNT. Most likely, all three of these factors impacted naming accuracy on these 
tests. 
Based on the results of the other naming tests, where participants were only 
slightly more accurate in Hebrew than English, the larger gap in accuracy scores between 
the BNT and Kave's Hebrew naming test, as well as a similar average number of 
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incorrect responses (despite the tests having a different total number of items), indicate 
that Kave's test most likely is slightly less difficult than the BNT .. Therefore, in order to 
propose usage of these tests in measuring English and Hebrew naming, a scaling factor 
must be used to standardize the scores. As mentioned previously, accent modifications on 
items of the BNT were scored as incorrect due to many of the responses differing 
significantly from the target name, as well as needing consistent scoring procedures. In 
addition, the participants were healthy bilinguals, and correct responses were expected. 
Examples of items scored as incorrect due to accent influence include /sk8ptAscop/ for 
"stethoscope," /tripnd/ for "tripod," and /kcenu/ for "canoe." The items scored as incorrect 
due to accent modifications accounted for 25.42% (15 of 59) of the inaccurate responses 
on the BNT. If the BNT was scored with a more lenient criterion (counting items with 
accent influence as correct), results would demonstrate a less dramatic difference 
between the BNT and Kave's Hebrew naming test. 
Similar to the BNT and Kave' s Hebrew naming test, there was a significant effect 
of language on the category coordinate naming task. However, this naming task 
demonstrated a smaller difference between Hebrew and English picture naming accuracy. 
This may indicate that the task included words of similar frequency in both American and 
Israeli culture. Participants were slightly more accurate in Hebrew than in English, which 
corresponds to their overall stronger proficiency in Hebrew. 
In regards to category generation, language did not have a significant effect on 
total correct words, semantic clustering, or semantic switching. This indicates that there 
were less variable results between English and Hebrew than on the other naming tasks. 
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Roberts and Le Dorze (1997) studied verbal fluency in English-French bilinguals and 
found no language effect on the number of correct responses in a category generation 
task. In addition, Rosselli et al. (2002) examined English-Spanish bilinguals and 
discovered no effect of language on category generation. Pekkala et al. (2009) found that 
differences in performance on semantic verbal fluency tasks were minimal between two 
healthy English and Finnish-speaking monolingual groups after normalizing for 
educational influences. This further suggests that language and cultural differences do not 
significantly contribute to performance in fluency tasks. It is possible that a significant 
language effect was not observed due to it being more a task of cognitive flexibility than 
language ability. The other naming tasks were more language focused. Participants in this 
study were highly proficient bilinguals, and thus perhaps the lack of difference in 
performance between the two languages may be reflective of their high levels of 
proficiency in Hebrew and English. Future research should examine the nonverbal 
components of category generation to eliminate the speculation that the results reflected 
cognitive aspects of the task. 
Category had a significant effect on total correct items, mean semantic cluster 
score, and mean semantic switching score. Clothing had the least total correct words, 
most likely due to having less overall available words in this category versus animals and 
food. This is evident when many participants did not name any items in clothing in the 
last 15-30 s of the two-minute interval; this did not occur for animals orfood. 
Interestingly, a larger mean semantic cluster score was observed in clothing than in the 
other categories. Despite having less accessible words in clothing, participants grouped 
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more semantically related words together in this category than others. This may indicate 
that the coding system for clothing is more lenient in regards to the types of items that 
comprise semantic clusters. Roberts and Le Dorze ( 1997) found that in certain categories, 
English-French bilinguals recalled more subcategories in a fluency task in one language 
than another. For instance, in the category of animals, they recalled more subcategories in 
French. Similarly, the present study found a significant interaction effect between 
language and category on mean semantic switching score, indicating that language had a 
significant effect on mean semantic switching within each category. Participants 
semantically switched more in English in clothing, but more in Hebrew in animals and 
food. Roberts and Le Dorze (1997) propose that although semantic organization may be 
similar across languages in some categories, in others the organization may differ, even 
for balanced bilinguals due to differences in cultural environment, lifetime experiences 
and vocabulary. 
There was a very strong positive relationship between correct words and semantic 
switching score in the category generation task, as evidenced by the significant 
conelation between the two in both Hebrew and English. Participants semantically 
switched more in the categories in which they overall named more cotTect words. For 
example, clothing was the only category in which participants overall named more 
conect words in English than in Hebrew, and they exhibited more semantic switching in 
this category in English. Several participants commented that English has more words for 
specific items of clothing than does Hebrew. The significant conelation between conect 
words and mean semantic switching score is most likely due to the fact that as conect 
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words increase, participants are drawing words from, and switching between, a greater 
number of clusters. If mean semantic cluster size remains relatively consistent, the result 
is an increase in semantic switching. 
Correlated LU Q proficiency variables of naming tasks 
Correlational analyses indicated that while Confidence and LAR on the LUQ 
significantly correlate with performance on the BNT, Education History and LAR 
significantly correlate with performance on Kave's Hebrew naming test. The compound 
LAR score of proficiency was a significant variable on both tests, possibly indicating 
their effectiveness in measuring naming performance in both languages. The significant 
Confidence variable on the BNT indicates that self-reported confidence in speaking, 
hearing and reading across the lifespan correlates with performance on the BNT. 
Conversely, being educated in Hebrew may be vital to perform well on the Hebrew 
naming test. 
LAR and Education History were significantly correlated with performance in the 
category coordinate naming test in English, yet there were no significant LUQ variables 
for Hebrew. It appears that this task better measures naming performance in English than 
in Hebrew. This may be due to the items depicting American culture more than Israeli 
culture. For example, one of the items named in English and Hebrew was "raspberry," a 
fruit that is often found in the United States, but not in Israel. Therefore, modifications to 
the category coordinate naming task may be necessary in order to better reflect naming in 
Hebrew. 
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As in the category coordinate naming test, LAR and Education History were the 
most correlated with correct words in the category generation task in English, in addition 
to Lifetime Exposure. No self-reported LUQ variables were significant with correct 
words in Hebrew. Therefore, category generation produces less variable results in 
Hebrew than other naming tests, which results in this task measuring naming 
performance in Hebrew less effectively than in English. 
Comparison of tasks in measuring naming performance 
The results of the lexical retrieval tasks showed important similarities and 
differences that aid in determining which types of assessments best measure naming in 
Hebrew-English bilinguals. The confrontation naming tasks all showed a significant 
effect of language (BNT, Kave's test, category coordinate naming task). While the 
category generation task provides information about lexical efficiency and fluency, it 
does not show a significant main effect of language or any significantly correlated LUQ 
variables with Hebrew naming accuracy. Therefore, is it the most appropriate assessment 
of naming in Hebrew-English bilinguals? Most likely not, yet more research is necessary 
to fully understand the value of using fluency tests as a means of measuring naming in 
Hebrew and English. While there was a significant main effect of language on the 
category coordinate naming test, like category generation, it lacked significantly 
correlated LUQ variables in Hebrew, and therefore, does not capture the unique factors 
that allow individuals to perform accurately in Hebrew naming tasks. This is likely due to 
the task incorporating mostly high frequency words in both languages. However, Kave's 
Hebrew naming test results in more variable performance, and therefore, it may be a 
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more valid tool in measuring Hebrew naming. While it is valuable to have an assessment 
with the same task in both languages in order to eliminate confounds, it appears more 
appropriate to use two different naming tasks that include items found in English and 
Hebrew languages and in American and Israeli culture, as seen on the BNT and Kave' s 
Hebrew naming test, to measure Hebrew-English naming performance. 
Edmonds and Donovan (2012) used the BNT to study Spanish-English bilinguals. 
Due to increased variability in Spanish naming patterns compared to English and the 
frequency effect of words being nonexistent in the Spanish form, they concluded that the 
BNT is not a sufficient test for word naming in Spanish/English bilingual individuals. In 
the present study, the BNT was used in a different way and compared to Kave' s Hebrew 
naming test. Kave' s test was not developed to be compared to the BNT in measuring 
English and Hebrew naming, yet if a scaling procedure were developed to allow for this 
comparison, results from this study indicate that these tests would effectively measure 
naming performance in both languages. However, the use the longer version of the BNT 
is recommended to allow for a simpler comparison to Kave' s Hebrew naming test and to 
better depict naming performance in English. 
Performance differences between languages 
Overall, the data revealed that the participants were more accurate in Hebrew than 
in English across all naming tasks. Language did not have a significant effect on 
performance in category generation, yet participants named more correct words in 
Hebrew in the categories of food and animals. These results may indicate that the 
participants are more proficient in Hebrew, yet other aspects of language proficiency than 
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naming performance need to be examined before making any conclusions. Mean LAR 
scores across the participants indicate that overall participants rate their ability in Hebrew 
as 96.47% and in English as 88.40%. These scores correspond with naming accuracy 
across all tasks. 
Self-reported language proficiency 
Research has shown that self-reports of language use and proficiency have 
significant correlations with many linguistic behaviors across languages, such as verbal 
fluency and picture naming. For example, studies by Edmonds and Donovan (2012), 
Edmonds and Kiran (2004), and Kohnert et al. (1998) found that variability in learning 
and acquisition patterns (such as age of acquisition) is not as correlated to language 
abilities as self-reported language usage throughout the lifespan (referred to as Lifetime 
Exposure in the present study). This study found similar results for English across 
naming tasks. For instance, the significant LUQ variables of naming performance in 
English include: Lifetime Exposure, LAR, Confidence, and Education History. As 
mentioned earlier, Education History, a learning and acquisition variable, was the most 
correlated to performance on Kave's Hebrew naming test, with LAR being significant as 
welL Therefore, while LUQ variables of Lifetime Exposure appear to be critical in 
naming accuracy in English and Spanish, Education History seems to be more correlated 
with performance in Hebrew. However, the correlational pattern of LUQ variables for 
Hebrew naming performance is less clear due to less significant variables being 
correlated to performance across Hebrew naming tests. It is important to point out that 
Daily Usage had a negligible correlation with the BNT (R2 = .016) and Kave's Hebrew 
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naming test (R2 = .086), as well as lacked significant correlations to all naming tasks in 
both languages. This indicates that other LUQ variables such as Lifetime Exposure and 
Education History are more indicative of naming performance in these languages than 
Daily Usage. 
It appears that for individuals who are lifelong bilinguals and highly proficient in 
both languages, LUQ variables may be very similar in their meanings. On the other hand, 
for people who are not lifelong bilinguals, the LUQ variables may have different 
meanings. Most participants in the study grew up in Israel (Hebrew, Ll) and moved to 
the United States at various times afterwards (English, L2). Therefore, many of them 
were educated mostly in Hebrew (mean Education History scores: 29.86% English, 
70.14% Hebrew). This is one possible reason why overall participants were slightly more 
accurate in naming in Hebrew than in English. The participants' high scores in English 
on the naming tasks indicate that it is possible to perform well in English when being 
surrounded by the language, which relates to continued language usage variables being 
correlated with language performance in English. However, with these 17 participants in 
the study, and their similar background, it is difficult to make these conclusions. This 
sample only represents a small sample of the many varieties of Hebrew-English 
bilinguals. If participants had more variable backgrounds, it is unclear if these results 
would remain true. More research is necessary to delineate specific aspects of language 
proficiency, such as Education History and Lifetime Exposure that differentially 
influence language-processing tasks. However, this study indicates that LAR, or a 
subjective composite measure, may be a valid language measure correlated with lexical 
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retrieval accuracy in both English and Hebrew, as demonstrated by its significant 
correlation to both the BNT and Kave' s Hebrew naming assessment. 
Comparison to a Spanish-English study 
A similar study to this Hebrew-English study was conducted by Kiran et al. in 
which they examined the relationship between LUQ variables and performance on 
naming tasks in English and Spanish. The subjects in their study are similar to the ones in 
this study (ages 18-62) in that most participants grew up speaking Spanish, and between 
the ages of 2-14, they began learning English. Similar to the Kohnert et al. (1998) study, 
Kiran et al. found that subjects were significantly more accurate in English than in 
Spanish on the BNT and category generation, even when language proficiency was taken 
into account. This differs from this Hebrew-English study, with participants overall 
performing more accurately in Hebrew across naming tasks. Despite participants being 
surrounded by English everyday, overall accuracy was slightly stronger in Hebrew. These 
data relate to continued usage variables being critical in language proficiency in English 
and Spanish, while Education History being the strongest variable in Hebrew 
performance. Another possibility it that the difference in orthography between Hebrew 
and English may decrease interference between the languages. The similarities in 
orthographies of Spanish and English may have lead to more interference, and therefore 
less accuracy in Spanish compared to English. However, due small sample sizes, 
demographic differences in participants (age differences may have lead to varying 
cognitive functioning), and the tasks slightly differing, more information is needed before 
making any final conclusions. 
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Similar to the present study, Kiran et al. found LAR to be significantly correlated 
with performance in English on the BNT, the BPNT (other naming measure used in their 
study), and correctly generated words in the category generation task. In the present 
study, LAR was a significantly correlated with English naming performance across tasks 
(BNT, the category coordinate naming task, and correct words in category generation). In 
the study by Kiran et al., correlations between LAR and performance in Spanish were 
less robust than the correlations between LAR and performance in English. For instance, 
they did not find a significant correlation between LAR and correct words on category 
generation in Spanish. In this Hebrew-English study as well, less robust correlations were 
found between LAR and performance on Hebrew naming tasks. This may be due to LAR 
lacking stability in obtaining a comprehensive lifespan history of Hebrew and Spanish, 
despite the participants in both studies being native speakers. Future research should 
examine the correlation between LAR and other languages to distinguish if it is a 
valuable measurement of language performance outside of English. 
Comparison to Kave 's study 
Kave, Knafo, & Gilboa (20 1 0) compared immigrants to nonimmigrants to 
dissociate the effects of language exposure to age-related decline in retrieval. All 
immigrants arrived in Israel at a young age, were fluent in Hebrew, and it was their main 
language. However, immigrants' exposure to Hebrew at a young age is more limited, 
resulting in this group naming fewer items successfully spontaneously and with cues than 
the nonimmigrants. Yet, no difference was found between immigrants and 
nonimmigrants in access scores. Kave (2005) also found a strong association between age 
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at immigration and naming performance on her Hebrew naming test, even though those 
not born in Israel were highly proficient in Hebrew and spoke it throughout their entire 
life. Kave indicated that test performance could have been affected by age of acquisition 
of particular test items or reduced exposure to Hebrew words due to the use of other 
languages. Interestingly, in the present study, of the two participants that moved to Israel 
at a young age (rather than being born in Israel), one produced on average the most 
correct items in both Hebrew and English in the category generation task across 
categories, as well as performed strongly on the other naming tasks. The other participant 
who learned Hebrew at a later age, produced the least correct words in the category 
generation task in Hebrew and English and was not as strong in the other naming tasks 
when compared to other participants in both languages. However, as Edmonds and 
Donovan (2012) point out, age of exposure to a language is less correlated to language 
performance, most likely due to use and exposure changing over time. Fifteen of the 17 
participants were born in Israel, and therefore, there is not enough variation in participant 
background in this study to make conclusions regarding immigration effect. 
Correlations between LUQ variables of proficiency 
There were many significant correlations between LUQ variables in both 
languages. While Confidence was the most significantly correlated to the other 
proficiency variables in English, LAR was the most significantly correlated to other LUQ 
variables in Hebrew. It is important to understand that different measures of lexical 
retrieval are somewhat related to a compound measure of language proficiency. 
Exploring the differences in the Confidence and LAR variables on the LUQ will aid in 
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this understanding. For the Confidence variable, participants rated how confident they 
were in each language in speaking, hearing, and reading across different ages of their 
lifespan in a percentage scale. For instance, a participant may rate his confidence in 
speaking between the ages of 15-18 in Hebrew as 25% and his confidence in English as 
75%. Together the percentages always equaled 100%. Alternatively, LAR rates an 
individual's ability in each language at the time of testing. For instance, they rate their 
ability to speak in casual conversations and formal situations in both languages. The 
rating system is on a 5-point scale, with 5 indicating that the participant reports he/she is 
fully capable of this ability. LAR is a subjective, compound value comprised of all other 
variables on the LUQ; it represents all the variables combined on the LUQ. It is 
encouraging that these lexical retrieval tasks correlated with a compound measure of 
language ability, yet as mentioned previously, more research is needed to find other 
Hebrew naming tasks outside of Kave's test that are correlated with LUQ variables. 
Because Confidence and LAR appear to be the most correlated with other LUQ variables, 
it indicates that both lifelong and current self-reported ratings are important when 
evaluating language ability in English and Hebrew. There were several significant 
correlations between the variables, indicating that the LUQ is an effective tool in 
gathering information about language ability in both Hebrew and English. The only 
variable that had no correlations to other LUQ variables was Daily Usage. This may 
demonstrate that current usage does not have a strong influence on language ability in 
both languages. More research is necessary to outline specific areas of language 
proficiency and their effect on language processing tasks. 
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Relevance to lexical access models 
Despite Hebrew and English differing structurally, participants did not 
demonstrate dramatic differences in naming performance between the languages. Similar 
acquisition patterns and linguistic backgrounds in the study sample may have lead to 
these similarities in performance, with participants being highly proficient in both 
languages. Examining Hebrew-English bilinguals with different language proficiency 
levels would be beneficial for future research relating to models of bilingual access . 
Results from the present study provide information in regards to the use of the semantic 
network in models of bilingual lexical access, such as in the revised hierarchical model. 
By examining naming performance in two structurally different languages, this study 
takes an initial step in tying in models of bilingual access. Using such a homogenous 
sample is useful in relating to other Hebrew-English bilinguals of similar background, but 
may not be generalizable to other bilinguals. In addition, this study focused on naming 
performance, and therefore using other proficiency tasks, such as ones in speaking, 
reading, and auditory comprehension would gather more information about proficiency in 
Hebrew and English and relate more to models of bilingual lexical access. 
Relevance to aphasia 
By understanding the effects of being bilingual in two differently structured 
languages such as Hebrew and English, speech-language pathologists can better evaluate 
and treat those who have difficulties in these languages. In a study of a proficient 
Hebrew-Arabic bilingual with aphasia, Khamis, Venkert-Olenik, and Gil (1996) reported 
a transfer of therapeutic benefits from the treated language (Hebrew, L2) to the 
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nontreated language (Arabic, Ll). Khamis et al. (1996) proposed that the transferred 
benefits are most likely due to the similarity between the morphosyntactic structures of 
Hebrew and Arabic. The benefits transferred from a treated language to a nontreated 
language depend on many other variables as well, such as type of aphasia, type of 
therapy, pattern of recovery, structural differences between the languages, order of 
acquisition, and proficiency and use pre-and post onset. Therefore, results from this study 
are clinically relevant because they aid in understanding these variables in relation to 
naming in Hebrew and English. For instance, it is necessary to understand variables such 
as Lifetime Exposure, Education History, LAR, and Confidence in Hebrew and English 
to better understand patients' language ability pre-and post onset of aphasia. If 
proficiency level in both languages is taken into account, treatment will be more 
effective. 
Limitations of the study 
The sample size of the study is relatively small due to it being difficult to find 
Hebrew-English bilinguals in the Boston area. The demographic background of the 
participants is similar, with most immigrating to the United States between the ages of 8-
10. One of the subjects that participated in the study was born in France and learned 
Hebrew beginning at the age of 19. This participant was included in the study due to 
being proficient in both Hebrew and English (Hebrew-speaking partner), as well as 
adding demographic variance to the study sample. Lastly, reliability in data scoring of 
naming tasks was not conducted due to being unable to find a Hebrew-English bilingual 
to review the videos of the study. 
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Further research with bilingual adults with different proficiency levels or who 
have learned L2 after the age of 10 would be interesting to explore. It would also be 
useful to examine Hebrew-English bilinguals born and educated in the United States who 
have moved to Israel later in life. In addition, it would be interesting to study naming 
with different types of stimuli, such as with abstract items, to further comprehend lexical 
access in Hebrew-English bilinguals. Further research on other measures of language 
proficiency than naming, such as ability in speaking, auditory comprehension, and 
reading would be useful to examine as well. Lastly, it would be beneficial for this study 
to be replicated with other languages to better understand the effects of structural 
similarities and differences on bilinguals' naming performance and proficiency . . 
CONCLUSION 
Our hypothesis that language would have a significant effect on performance in 
confrontation naming was correct, yet language did not have a significant effect on 
category generation performance. Category, on the other hand, had a significant effect on 
correct words, semantic clustering, and semantic switching. Our hypothesis that fluency 
effects naming accuracy was correct; overall participants were more accurate in Hebrew 
than in English across all naming tasks. 
Our prediction that LAR would be significantly correlated with naming accuracy 
in English and Hebrew was accurate, yet there were several other LUQ variables that 
proved to be significantly correlated as well, such as Lifetime Exposure and Education 
History. The BNT and Kave's Hebrew naming test appear to be the most useful tools for . 
measuring English and Hebrew naming, respectively. Therefore, our final hypothesis that 
46 
category generation would be the most effective in measuring naming in English and 
Hebrew was incorrect. The fluency task did not capture the unique aspects that allow 
individuals to perform accurately in Hebrew as did Kave's Hebrew naming test. This 
study provides valuable information regarding lexical access of healthy Hebrew-English 
bilinguals, effective naming assessment in Hebrew and English, as well as LUQ variable 
correlations with naming performance in both languages. Therefore, the present study has 
clinical applications that may aid in discovering important aspects of effective assessment 
and treatment of Hebrew-English bilinguals with aphasia in the future. 
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APPENDIX A. 
Category Generation Coding System 
Animals: 
1. Living Environment: 
a. Africa 
i. aardvark, antelope, buffalo, camel, chameleon, cheetah, chimpanzee, cobra, 
eland, elephant, gazelle, giraffe, gnu, gorilla, hippopotamus, hyena, impala, 
jackal, lemur, leopard, lion, manatee, mongoose, monkey, ostrich, panther, 
rhinoceros, tiger, wildebeest, warthog, zebra. 
b. Australia 
i. emu, kangaroo, kiwi, opossum, platypus, Tasmanian devil, wallaby, wombat 
c. Arctic/Far North 
i. auk, caribou, musk ox, penguin, polar bear, reindeer, seal 
d. Farm 
i. chicken, cow, donkey, ferret, goat, horse, mule, pig, sheep, turkey 
e. North America 
i. Badger, bear, beaver, bobcat, caribou, chipmunk, cougar, deer, elk, fox, moose, 
mountain lion, puma, rabbit, raccoon, skunk, squirrel, wolf 
f. Water 
i. Alligator, auk, beaver, crocodile, dolphin, fish, frog, lobster, manatee, muskrat, 
newt, octopus, otter, oyster, penguin, platypus, salamander, sea lion, seal, shark, 
toad, turtle, whale 
2. Human Use 
a. Beasts of Burden 
i. Camel, donkey, horse, llama, ox 
b. Fur 
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i. Beaver, chinchilla, fox, mink, rabbit 
c. Pets 
i. Budgie, canary, cat, dog, gerbil, golden retriever, guinea pig, hamster, parrot, 
rabbit 
3. Zoological Categories 
a. Bird 
i. Budgie, condor, eagle, finch, kiwi, macaw, parrot, parakeet, pelican, penguin, 
robin, toucan, woodpecker 
b. Bovine 
i. Bison, buffalo, cow, musk ox, yak 
c. Canine 
i. Coyote, dog, fox, hyena, jackal, wolf 
d. Deer 
i. Antelope, caribou, eland, elk, gazelle, gnu, impala, moose, reindeer, wildebeest 
e. Feline 
i. Bobcat, cat, cheetah, cougar, jaguar, leopard, lion, lynx, mountain lion, ocelot, 
panther, puma, tiger 
f. Fish 
i. Bass, guppy, salmon, trout 
g. Insect 
i. Ant, beetle, cockroach, flea, fly, praying mantis 
h. Insectivores 
i. Aardvark, anteater, hedgehog, mole, shrew 
i. Primate: 
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i. Ape, baboon, chimpanzee, gibbon, gorilla, human, lemur, marmoset, monkey, 
orangutan, shrew 
J. Rabbit 
i. Coney, hare, pika, rabbit 
k. Reptile/ Amphibian 
i. Alligator, chameleon, crocodile, frog, gecko, iguana, lizard, newt, salamander, 
snake, toad, tortoise, turtle 
1. Rodent 
i. Beaver, chinchilla, chipmunk, gerbil, gopher, groundhog, guinea pig, hamster, 
hedgehog, marmot, mole, mouse, muskrat, porcupine, rat, squirrel, woodchuck 
m. Weasel 
i. Badger, ferret, marten, mink, mongoose, otter, polecat, skunk 
Clothing: 
1. Similar weather conditions: 
a. Clothing for each season 
1. Winter (jacket, sweater, hat etc.) 
ii. Summer (shorts, bathing suit, sunglasses, etc.) 
2. Upper body versus Lower body: 
a. Upper Body 
i. Shirt, sweater, coat, vest, etc. 
b. Lower Body 
1. Pants, shorts, capris, shoes, etc. 
3. Accessories: 
a. Accessories are matched to their appropriate category in the above two 
subcategories 
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1.. Sunglasses, cap, to summer clothing 
11. Hat, scarf, gloves, mittens, to winter clothing 
111. Necklace, earrings, rings, tie to upper body clothing 
4. Sets of Matching clothing (Strong Pairs) 
Food: 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
a. Pairs of clothes that are usually worn together 
1. Coat and tie; sweatshirt and sweatpants, jeans and t-shirt, socks 
and shoes, etc. 
b. Different occasions 
1. Formal wear 
1. Suit, dress shirt, blouse, tuxedo, etc. 
Beans 
Beverages 
a. Water, soda, juice, milk, etc. 
Breads 
Candy 
Cold Cereals 
Condiments 
Desserts 
Fish 
9. Fruits 
10. Grains/Cereals 
11. Junk Food 
12. Meats 
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a. Cold Cuts 
b. Poultry 
13. Dairy Products 
14. Nuts/Seeds 
15. Prepared Foods and Meals 
a. Sandwiches, Pasta, Cake 
16. Seafood 
17. Spices/ Herbs 
18. Spreads 
19. Vegetables 
20. Ethnic Foods 
a. Spanish/ Mexican 
i. Beans, burrito, quesadilla, rice, etc. 
b. Italian 
i. Pizza, pasta, spaghetti, etc. 
c. Other Ethnicities not specified 
21. Occasions 
a. Breakfast Foods (Time of Day) 
i. Pancakes, waffles, eggs, bacon, cereal, etc. 
b. Birthday Foods 
i. Cake, pizza, ice cream, etc. 
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APPENDIX B. 
Example of Category Generation Coding 
Response Total Words Correct Words Semantic Semantic 
Cluster Switching 
Pig 1 1 
goat 2 2 
chicken 3 3 
swan 4 4 3 
dog 5 5 
cat 6 6 1 1 
armadillo 7 7 0 2 
There were seven total words because there were seven responses. Correct words 
equals total words because there were no errors in the seven responses. This was often the 
case because all participants were healthy with no cognitive impairments. Pig, goat, and 
chicken are clustered together because they are all farm animals. Chicken and swan are 
clustered together because they are both types of birds. The first four responses were all 
counted as one cluster because chicken is both classified as a farm animal and a bird, and 
is therefore thought of as a continuous semantic cluster. Cat and dog are scored as one 
cluster because they are both pets. Armadillo is scored as zero because it is not related to 
cat. The first switch in clusters occurred between the birds and pets. The second switch 
occurred between cat and armadillo because an armadillo is not a pet. The total correct 
words score = 7. The mean semantic cluster score would be calculated in the following 
way: (3 + 1 + 0) I 3 = 1.33. The semantic switching score= 2. 
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